

















Table 2. Major Potable Water Uses at Corvallis WED, Fiscal Year 2015

Major Process

FY 2015 Annual Water

Use (gallons)

Total Water

Use (%)

Basis of Estimate

Main Building and Annex

Main building RO system reject 23,427 0.9 Difference between daily readings collected
from main building RO system supply and
permeate meters

Main building RO system per- 12,020 0.5 Daily readings collected on main building

meate RO system permeate meter

TERF

Cooling tower and evaporative 427,000 171 Engineering estimate based on increased

coolers usage in summer months

Leaks from evaporative coolers 259,000 104 Engineering estimate based on TERF
meter readings and observed leakage

Miscellaneous (steam sterilizer, 55,564 2.2 Calculated by subtracting all other

sanitary, etc.) estimated and known water uses from the
metered total from account #159325-
128770

TERF RO system reject 23,551 0.9 Difference between daily readings collected
from TERF RO system supply and
permeate meters

TERF RO system permeate 18,095 0.7 Daily readings collected on TERF RO

system permeate meter

TERA, COR-MOD, and chemical storage building

Irrigation for research 106,233 4.3 Metered total from account #455-380

Other miscellaneous water use 15,301 0.6 Calculated by subtracting all other
estimated and known water uses from the
metered total from account #159275-
128720

Sanitary 61,000 2.4 Engineering estimate based on sanitary
fixtures installed, occupancy, and daily
usage factors

PEB

Sanitary and process water 2,244 0.1 Metered total from account #159265-
128710

Total Potable Water Use 2,499,242 100.0 FY 2015 total water use from metered

total







To better maintain the cooling towers and control blowdown, Corvallis WED should consider installing an automatic
conductivity and blowdown control system. Corvallis WED should also work with its cooling tower vendor to determine if
the towers can continue to operate properly if the conductivity limit was increased to 1,200 to 1,500 uS/cm. This would
allow the cooling towers to consistently achieve cycles of concentration of between 10 and 15, reducing the amount of
make-up water required in the system.

Corvallis WED experienced an anomalous increase in summertime water use in FY 2015 compared to previous fiscal
years. Cooling tower water use at the main laboratory building is estimated to be between 200,000 gallons and 350,000
gallons annually depending on cooling needs, with the majority being consumed during warmer summer months. In FY
2015, water use during the summer had an uncharacteristic increase to approximately 750,000 gallons total. While the
specific reason for this occurrence is not known, it is suspected that it may be related to an anomaly in cooling tower
operation, such as a stuck fill valve or blowdown valve. As discussed in the Meters and Submeters section, Corvallis
WED will consider installing submeters on the make-up line to the main building’s cooling tower system and blowdown
lines to both the main building’s and TERF’s cooling tower. Regularly monitoring these submeters could help the facility
identify possible leaks or anomalous activity and resolve them before significant water waste occurs.

Corvallis WED has considered capturing and reusing air handler i \\\Q
condensate as cooling tower make-up water. Because the air X ‘ \ \\\\

handling units are not in close proximity to the cooling tower basins \ \\
or chilled water loop, the facility does not intend on pursuing this = \\
project. L

\"
TERF Evaporative Coolers

Greenhouses 1 and 2 at TERF are divided into four total bays, with a
central hallway connecting the bays. Each bay is equipped with two
evaporative coolers, to cool and humidify greenhouse air during hot
weather. The central connecting hallway is also equipped with an
evaporative cooler. Noticeable moisture and puddling were identified
at and around several of these evaporative coolers. Some leaky
connections between water feed lines and the evaporative cooler
basins were also noted. The cumulative leakage rate for the nine
evaporative coolers at Greenhouses 1 and 2 is estimated to be
between 1.0 gpm and 1.5 gpm, based on meter readings at TERF
during the two-day assessment.

Greenhouse 8 is also equipped with an evaporative cooler. During
the assessment, it was noted that the shut-off valve on the make-up
water line was not operating correctly, causing water to overflow
from the evaporative cooler basin directly to a floor drain. The leak
was measured to be approximately 1.0 gpm. The issue was raised
with the facility O&M staff, and the shut off valve was fixed,
eliminating the water overflow during the assessment.

Corvallis WED should consider developing a more comprehensive
preventative maintenance (PM) program for the evaporative coolers
to ensure they are functioning properly and not leaking. Once water
basins and connections are fixed to prevent leaks, evaporative
coolers should be visited regularly during facility rounds to ensure
moisture or puddling is not present, as these are clear indications of

Figure 6. Leaks in the TERF evaporative
) coolers causes nearby puddling, wasting up to
ongoing leaks. 250,000 gallons of water annually.




Laboratory and Miscellaneous Water Uses

Purified water for laboratory use is generated in two systems of the
same model, both of which were installed in October 2010 to replace
less efficient systems. One is located in the main building and the
other in TERF. In each case, purified water is generated through a
multi-step process consisting of cartridge filtration, carbon
adsorption, and RO. The RO system in the main building rejects
approximately 1.9 gallons of water for each gallon of RO permeate
produced. The RO system in TERF rejects approximately 1.3 gallons
of water for every gallon of RO permeate produced. Each system is
equipped with submeters on the system water supply line and the
permeate line. There is also an RO system installed in the PEB in
case its use becomes necessary; however, it is not currently
operational.

The main building has a wash room (Room 200) that contains a
glassware washer and two steam sterilizers. The glassware washer
was purchased and installed two years ago and is a water-efficient
model. The steam sterilizers only apply tempering water when the
sterilizers are operational. Each of these sterilizers also generates its
own steam, which resulted in Corvallis WED being able to eliminate
a steam boiler from the facility. A pre-rinse spray valve is also
located in Room 200 and is used to pre-wash some glassware and
field equipment. The measured flow rate of this device was 0.65
gallons per minute.

Room 202 previously included a steam sterilizer, but the equipment
was removed due to lack of use and was not replaced. An Ice-O-
Matic air-cooled ice machine is installed in Room 202 and is used for
sample preparation and field work.

One steam sterilizer is in operation at TERF with onboard steam
generation and tempering water flowing only when needed.

Two 2,000,000 Btu hot water boilers are used for building heat. Hot
water is recirculated throughout the building in a closed loop.
Corvallis WED has plans to install a third hot water boiler for
redundancy and to improve operating efficiency of the hot water
system. A single closed loop provides building heating in the winter
months and is then switched over to chilled water for building cooling
in the summer months.

Irrigation to Support Pollinator Program

During a review of Corvallis WED’s water bill, it was noted that there
was a spike in water usage between May 2015 and August 2015
compared to the same months the previous year. The higher than

Figure 7. Centralized RO systems produce
deionized water for research purposes in the
main building and TERF.

Figure 8: Three efficient steam sterilizers at
Corvallis WED have on-board steam
generation and only apply tempering water
when in operation.

normal water usage was partially a result of irrigation that occurred to establish wildflowers and other plantings to
support pollinator habitat. This project was initiated by EPA as a result of a Presidential Memorandum to promote the
health of honey bees and other pollinators. Based on meter readings for Corvallis WED'’s irrigation meter, these
activities accounted for more than 380,000 gallons of water use. Irrigation water use will be discontinued in FY 2016, as

these plantings are now established.
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The facility has implemented xeriscaping and native plantings to
eliminate the need for supplemental water from irrigation.

Restroom and Other Sanitary Fixtures

Corvallis WED's toilets and urinals are compliant with 1992 Energy
Policy Act (EPAct 1992) water efficiency requirements (1.6 gpf for
toilets; 1.0 gpf for urinals). Toilets at Corvallis WED are either single-
flush models that flush at 1.6 gpf, or dual-flush models with full flush
of 1.6 gpf and a reduced flush of 1.1 gpf. Five of the facilities seven
urinals are non-water models. For the non-water urinals, O&M
personnel conduct preventative maintenance to clean drainlines and
eliminate potential for odors.

The majority of lavatory faucets installed throughout Corvallis WED
have a flow rate of 0.5 gpm; however, there remains a total of seven
faucets in the PEB, COR-MOD, and Trailer 3 that have flow rates
that exceed 0.5 gpm. The American Society of Mechanical
Engineers (ASME) has established 0.5 gpm as the standard
maximum flow rate for public use (e.g., all non-residential
applications) lavatory faucets. This flow rate is sufficient for hand
washing and is considered a best practice for lavatory sinks in public

settings. To reduce facility water consumption, Corvallis WED will Figure 9. Corvallis WED has installed non-
consider installing 0.5 gpm aerators on the seven remaining lavatory water urinals and five dual-flush toilets in

certain restrooms to ensure efficient use of
faucets. water.

Corvallis WED also has four showerheads installed, two in the Annex and two in the TERF. Three of the four
showerheads have flow rates of 2.5 gpm, which meets the EPAct 1992 requirements; however, this flow rate exceeds
the maximum flow rate labeling criteria established by WaterSense and adopted by EPA as best practice. The fourth
showerhead has a flow rate of 2.0 gpm. The TERF contains Corvallis WED’s fithess equipment, so those two
showerheads are the ones that are primarily used by employees. Corvallis WED will consider installing WaterSense
labeled showerheads flowing at 1.75 gpm or less in the TERF showers as a water efficiency project.

Domestic hot water is provided through electric hot water heaters. Table 3 provides an inventory of sanitary fixtures.

Table 3. Corvallis WED Sanitary Fixtures Inventory

Fixture Type Flow Rate Total Number
Toilets 1.6 gpf 25
1.6 gpf full/1.1 gpf reduced (Dual 5
Flush)
Urinals 1.0 gpf 1
0.5 gpf 1
Non-Water 5
Lavatory faucets 2.2 gpm 1
2.0 gpm 2
1.5gpm 4
0.5 gpm 20
Showerheads 2.5 gpm 6
2.0 gpm
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Potential Capital Improvement Projects to Reduce Water Use

Potential capital improvement projects are identified in Table 1. These projects represent Corvallis WED's plans to
further reduce facility water use, particularly if the facility is faced with water supply limitations. If necessary, all of the
projects could be implemented relatively quickly, although some do not have short-term payback periods. If fully
implemented, these projects are estimated to reduce facility water use by nearly 11 percent.

Opportunities for Short-Term Response to Local Drought

In the event of a drought or other water supply shortage, Corvallis WED will follow any water use recommendations and
restrictions from the City of Corvallis and the Oregon WRD. Defined response levels are communicated by the City of
Corvallis based on the declared severity stage of water shortages, as described in its Water Supply Emergency
Curtailment Plan.

Because the majority of the laboratory’s water usage is for sanitary, research, and laboratory functions that are critical to
Corvallis WED’s mission, there is not much opportunity for short-term response to local drought. However, the facility
O&M staff will closely monitor water meters and submeters to ensure leaks or other inefficiencies are identified and fixed
to minimize water waste. Any ongoing irrigation that may be occurring for landscape plant establishment would be
eliminated based on the recommendations and water restrictions established by the City of Corvallis.

Considerations for New Construction

Corvallis WED'’s current facility includes many aspects that are considered water efficiency best practices. However, if
EPA decides to pursue further expansion of Corvallis WED through new construction or major renovations, the design
choices listed below could be considered to further reduce water use:

1) Install restroom fixtures with maximum flow rate and performance requirements provided in Table 5.

Table 5. Requirements for Restroom Fixtures in New Laboratory Construction

Fixture Type Maximum Flow Rate Performance Requirement
Toilets 1.28 gpf WaterSense labeled
Urinals 0.125 gpf WaterSense labeled
Lavatory faucets 0.5 gpm None
Showerheads 1.75 gpm WaterSense labeled

2) Incorporate air handler condensate collection or rainwater collection into the initial design to use for cooling tower
make-up or toilet and urinal flushing.

3) Investigate feasibility of incorporating rainwater collection into future designs.

Stormwater Management

Corvallis WED operates under a Municipal Separate Storm Sewer System (MS4) permit with the City of Corvallis.
Stormwater collects in storm drains, which flows to Oak Creek.

Due to the level of the water table below Corvallis WED and the slight gradient on which the facility is located, some
stormwater accumulates on the lawns surrounding the facility during heavy rains. This occurs largely because infiltration
is limited by the high water table. Stormwater is typically able to infiltrate once the rain event ceases. Corvallis WED has
never experienced flooding within the buildings.
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Onsite Green Infrastructure

Corvallis WED does not currently have any onsite green infrastructure. Contact us

However, there are plans to install two new bioswales as part of the For more information about our services:
construction of the new annex and changes to an adjacent parking

areas. Angela F. Nunez Matos

nunez-matos.angela@epa.gov
202.564.2985

Rafael Hernandez
hernandez.rafael@epa.gov
202.564.2827

Visit us on the web at:
Www.epa.gov/greeningepa
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